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[57] ABSTRACT 
A video signal processing apparatus for processing a 
video signal including SYNC pulses, a time-compressed 
color difference and luminance signals, compression 
factors of those signals being different from each other, 
the color difference signal and luminance signals being 
transmitted sequentially for one horizontal line for si 
multaneously outputting time-reproduced color differ 
ence and luminance signals comprises: ?rst and second 
time-expansion circuits for producing the time-repro 
duced luminance and color difference signals in re 
sponse to ?rst and second clocks respectively; a switch 
ing circuit for selectively outputting the time-repro 
duced color difference signal in response to a control 
signal; a PLL responsive to the video signal including a 
frequency dividing circuit for producing the ?rst and 
second clocks, and a synthesized SYNC pulse; and a 
phase detecting circuit for detecting a phase relation 
between the video signal and the synthesized SYNC. 
pulse to produce the control signal. When the PLL is 
out of phase with the SYNC pulse, i.e., not locked, the 
switch does not transfer the color difference signal from 
the second time-expansion circuit, preventing time 
reproduced signals from producing a double image on a 
display. 

20 Claims, 6 Drawing Sheets 
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VIDEO SIGNAL PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to a video signal‘ 

processing apparatus and more particularly, the inven 
tion relates to a video signal processing apparatus for 
reproducing luminance and color difference signals 
from a video signal including a time-compressed lumi 
nance and color difference signals in one horizontal 
scanning line interval, their time-compressed factors 
being different each other. 

2. Description of the Prior Art 
A video signal processing apparatus is used for repro 

ducing luminance and color difference signals from a 
time-division-multiplexed video signal including a time 
compressed luminance and color difference signals by 
time-expansion. Such a video signal is employed in 
MAC (Multiplexed Analog Components), TCI (Time 
Compressed Insertion) systems, and other systems using 
time-division-multiplexed video signal. 
FIG. 3 ‘shows an MAC system video signal. In FIG. 

3, block 1 includes synchronizing and data signals; 
block 2, a color difference signal which is time-com 
pressed by §;.and block 3, a luminance signal which is 
time-compressed by i. These signals are transmitted for 
l H (one horizontal scanning interval). FIG. 4 shows a 
TCI system video signal. In FIG. 4, block 21 includes 
synchronizing and data signals: block 22, a color differ 
ence signal which is time-compressed by l; and block 
23, a luminance signal which is time-compressed by 1. 
These signals are transmitted for 1 H. 
A prior art video processing circuit is shown in FIG. 

9 of a block diagram. In FIG 9, an input video signal “a” 
is applied to an input terminal 11 and is sent to a time 
expansion circuit 12, a time-expansion circuit 14, and a 
signal generation circuit 17. The time-expansion circuit 
12 expands a luminance signal of the video signal “a" by 
an expansion ratio of three to reproduce a luminance 
signal with respect to time base. The time-expansion 
circuit 14 expands a color difference signal of the video 
signal “a” by an expansion ratio of 3/2 to reproduce a 
color difference signal with respect to time base. Time 
expanded signals “b” and “d” are sent to an inverse 
matrix circuit 10 through a line memory 13 and a color 
difference signal reproduction circuit 15 respectively. 
The line memory 13 adjusts timing relation between 
these video signals. The color difference signal repro 
duction circuit 15 reproduces simultaneously two color 
difference signals from two successive horizontal scan 
ning lines of the signal “d”. The inverse matrix circuit 
16 produces primary color signals R. G. and B sent to a 
display 18. The time-expansion circuits 12 and 14 are 
controlled by clocks from a signal generating circuit 17 
which generates clock signals by an unshown phase 
locked loop circuit responsive to a horizontal synchro 
nizing pulse detected from the input video signal. 
As mentioned above, the prior art video processing 

apparatus reproduces a video signal from time-com 
pressed video signals. However, there is a drawback 
that when an output signal of the phase-locked loop 
circuit (PLL) of the signal generation circuit 17 is out of 
phase with its input signal, i.e. not locked, the time 
expanded luminance signal becomes out of phase with 
the time-expanded color difference signal because time 
expansion ratios of the time-expansion circuits 12 and 14 
are different therebetween. Therefore, there are two 
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2 
types of disturbed images, i.e., color and luminance 
images on the display 18 when the PLL is not locked. 
Such a disturbed color image over the disturbed lumi 
nance image gives a viewer unpleasant feeling. In other 
words, a reproduced video image on the display 18 has 
a double image of luminance and color images when the 
PLL is not locked. 

SUMMARY OF THE INVENTION 

The present invention has been developed in order to 
remove the above-described drawbacks inherent to the 
conventional video processing apparatus. 
According to the present invention there is provided 

a video signal processing apparatus for processing a 
video signal including synchronizing pulses, a time 
compressed color difference and luminance signals, 
compression factors of those signals being different 
from each other, the color difference signal and lumi 
nance signals being transmitted sequentially for one 
horizontal line for simultaneously outputting time 
reproduced color difference and luminance signals, 
comprises: first and second time-expansion circuits for 
producing the time-reproduced luminance and color 
difference signals in response to first and second clocks 
respectively: a switching circuit for selectively output 
ting the time-reproduced color difference signal in re 
sponse to a control signal; a PLL responsive to the 
video signal including a frequency dividing circuit for 
producing the first and second clocks, and a synthesized 
synchronizing pulse: and a phase detecting circuit for 
detecting a phase relation between the video signal and 
the synthesized synchronizing pulse to produce the . 
control signal. When the PLL is out of phase with the 
synchronizing pulse, i.e., not locked, the switch does 
not transfer the color difference signal from the second 
time-expansion circuit, preventing time-reproduced 
signals from producing a double image on a display. 
The control signal can also obtained from a phase 

detector included in the PLL. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The object and features of the present invention will 
become more readily apparent from the following de 
tailed description taken in conjunction with the accom 
panying drawings in which: 
FIG. 1 is a block diagram of an embodiment of the 

invention; 
FIG. 2 is a block diagram of a signal generation cir 

cuit of FIG. 1; 
FIG. 3 and 4 are illustrations for illustrating compo 

nent signals of video signals MAC and TCI systems 
respectively; 
FIG. 5 is a timing chart of signals processed in the 

circuit of FIG. 1; 
FIGS. 6, 7, and 8 show modified circuit arrangements 

of the embodiment of FIG. 1; and 
FIG. 9 is a block diagram of a video signal processing 

circuit of prior art. 
The same or corresponding elements or parts are 

designated at like references throughout the drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to the drawings, FIG. 1 is a block 
diagram of a video processing apparatus of an embodi 
ment according to the invention. 
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In FIG. 1, an input video signal “a” of MAC system 
is applied to an input terminal 11 and is sent to a time 
expansion circuit 12, a time-expansion circuit 14, and a 
signal generation circuit 1. The time-expansion circuit 
12 expands the Signal “a” with respect to time base by 
an expansion ratio of “3/2” to reproduce a luminance 
signal in response to a write clock WRl and a read 
clock RD from the signal generation circuit 31. Actu 
ally, the time-expansion circuit 12 is a digital memory 
which stores its input data in response to the write clock 
WRl and outputs the stored data in response to the read 
clock RD. The time-expansion circuit 14 expands the 
signal “a" by an expansion ratio of three to reproduces 
a color difference signal with respect to time base in 
response to write clock WR2 and the read clock RD 
from the signal generation circuit 31. Actually, the 
time-expansion circuit 12 is a digital memory which 
stores its input data in response to the write clock WRl 
and outputs the stored data in response to the read clock 
RD. An output signal “b” from the time-expansion 
circuit 12 is sent to a line memory 13 delaying the signal 
“b” and outputting a signal “c" for the subsequent hori 
zontal scanning period, as shown in FIG. 5 of a timing 
chart. An output signal “d” from the time-expansion 
circuit 14 is sent to a color difference signal reproducing 
circuit 15 through a switch 32. The color difference 
signal reproducing circuit 15 reproduces simultaneously 
two color difference signals from MAC video signal 
where two color difference signals line-sequentially 
transmitted alternately. FIG. 5 shows a relation of tim 
ing between the signal “d” and the'signals “e” and “f’ 
reproduced from the signal “d”. The line memory 13 
adjusts timing relation between the luminance and color 
difference signals. An output signal “c" from the line 
memory 13 and output signals “e” and “f’ are sent to an 
inverse matrix circuit 10 which reproduces primary 
color signals R. G. and B. A display 18 reproduces a 
picture image from the primary color signals R. G, and 
B in response to horizontal and vertical signals from the 
signal generation circuit 31. The switch 32 outputs the 
signal “d” in response to a control signal from the signal 
generation circuit 31. 

FIG. 2 is a block diagram of the signal generation 
circuit 31. In FIG. 2, the video signal is applied to a 
horizontal synchronizing pulse detection circuit 311 
and a frame/ ?eld detection circuit 312. The horizontal 
synchronizing pulse detection circuit 311 detects a hori 
zontal synchronizing pulse sent to a phase-locked loop 
circuit (PLL) 330 including a phase detector 313, a 
low-pass ?lter 314, a voltage controlled oscillator 
(VCO) 315, and divider 316. The phase detector 313 
detects a phase difference degree between the horizon 
tal synchronizing pulse and an output signal from the 
divider 316. An output signal of the phase detector 313 
is sent to VCO 315 through a low-pass (LPF) ?lter 314. 
The VCO 315 oscillates at a frequency in accordance 
with a level of an output signal of the low-pass filter 
314. The divider 316 divides frequencies of an output 
signal from the VCO 315 by a ?rst ratio determined by 
the compression factor “2/3” of the input luminance 
signal to produce the write clock WRl sent to the time 
expansion circuit 12 through an AND gate 321; by a 
second dividing ratio determined by the compression 
factor ‘1” of the input color difference signal to output 
the write clock WR2 sent to the time-expansion circuit 
14 through an AND gate 322; a third dividing ratio for 
generating synthesized horizontal synchronizing pulse 
H: and by a fourth dividing ratio to produce a synthe 
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4 
sized vertical synchronizing pulse V. A timer 319 with 
a predetermined interval corresponding to a period of 
the color difference signal transmitted outputs a timing 
signal in response to the horizontal signal H from the 
divider 316. The timing signal is sent to the AND gate 
322 which controls output timing of the write clock 
WR2. A timer 320 with a predetermined interval corre 
sponding to a period of the luminance signal transmitted 
outputs a timing signal in response to an output signal 
from the timer 319. The timing signal is sent to the 
AND gate 321 which controls output timing of the 
clock WRI. The divider 316 further divides frequencies 
of the output from the VCO 315 for reading the stored 
data to be expanded, to produce a read signal. The read 
signal is sent to an AND gate 325 whose another input 
responds an output of a timer 324. The timer 324 with a 
predetermined interval corresponding to a horizontal 
scanning period responds to the horizontal synchroniz 
ing pulse H. Thus, the stored data in the time-expansion 
circuits 12 and 14 are read for one horizontal scanning 
period. The frame/?eld detector 312 detects a frame 
pulse train and horizontal pulses from the input video 
signal"‘a” and produces a ?eld pulse from the detected 
frame pulse train and a given number of horizontal 
pulses. The frame/?eld detector 312 can also output 
frame pulse trains. The divider 316 is reset by the ?eld 
pulse from the frame/?eld detector 312 at beginning of 
reception of the video signal “a” to synchronize its 
output signal with the video signal. A phase detector 
317 detects degree of phase difference between the ?led 
pulse and the synthesized vertical synchronizing pulse 
V to produce a phase error signal. An output of the 
phase detector 317 is sent to a low-pass ?lter 318 whose 
time constant is determined by an interval correspond 
ing to a vertical scanning period. The low-pass ?lter 318 
converts a pulse-like signal from the phase detector 317 
into an analog signal and holds its output level for more 
than one vertical scanning interval by its time constant. 
An output of the low-pass ?lter 318 is sent to a compar 
ator 323 comparing it with a predetermined reference 
signal Vt to output a control signal sent to the switch 32. 
The switch 32 transfers the signal “d” when the phase 
error signal is not detected by the phase detector 317 
and comparator 323. The holding level of an output 
signal of the phase detector 317 or an output signal of 
comparator 323 can be also made by digital technique. 
When the phase-locked loop circuit 330 is out of 

phase i.e. not locked, the synthesized vertical synchro 
nizing pulse is not in phase with the ?eld pulse. Accord 
ingly, the phase detector 317 sends the phase error 
signal to the comparator 323 through the low-pass ?lter 
318. The comparator 323 produces the control signal by 
comparing the phase error signal with the reference 
signal Vt. Thus, the control signal is sent to the switch 
32. The switch 32 does not transfer the signal “d” to the 
color difference signal reproduction circuit 15 when the 
phase detector 317 detects that the synthesized vertical 
synchronizing pulse is out of phase with detected ?eld 
pulse. Therefore, there is no double image on the dis 
play 18 because color signals are not outputted from the 
switch 32 but the luminance signal when PLL 30 is not 
locked. 
The control signal can be produced by phase detec 

tion between a synthesized frame pulse and a frame 
pulse detected from the video signal “a”. The synthe 
sized frame pulse is produced by‘ dividing the synthe 
sized vertical synchronizing pulse by “2". 
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FIGS. 6 and 7 show modi?ed circuit arrangements 
for selectively outputting the signal from the time 
expansion circuit 14. In FIG. 6, a three-input AND gate 
322' is provided in stead of the AND gate 322. The 
AND gate 322’responds to the output signal of the 
comparator 323 in addition to the output signal of the 
timer 319 and the output from the divider 316 for con 
trol of outputting the read pulse RD. In FIG. 7, a three 
input AND gate 321’ is provided in stead of the AND 
gate 321. The AND gate 321' responds to the output 
signal of the comparator 323 in addition to the output 
signal of the timer 320 and the output from the divider 
316 for control of outputting the write clock WR2. 
Such control is also performed by switch 32 placed on 
the input side of the time-expansion circuit 14 for send 
ing the video signal “a” to the time-expansion circuit 14. 
The FIG. 8 shows further a modi?ed circuit arrange 

ment. In FIG. 8, the low-pass ?lter 318 and comparator 
323 responds to the output of phase detector 313 instead 
of the output of phase detector 317. The output signal of 
the comparator 323 is the control signal for controlling 
the switch 32. 
What is claimed is: 
1. A video signal processing apparatus for processing 

a video signal including ?rst and second trains of syn 
chronizing pulses, a color difference signal time-com 
pressed with a ?rst compression factor and luminance 
signal time-compressed with a second compression fac 
tor which is different from said ?rst compression factor, 
said color difference signal and luminance signals being 
transmitted sequentially for one horizontal line for si 
multaneously outputting time-reproduced color differ 
ence and luminance signals, said video signal processing 
apparatus comprising: 

(a) ?rst time-expansion means for producing said 
time-reproduced luminance signal in response to a 
?rst clock; 

(b) second time-expansion means for producing said 
time-reproduced color difference signal in response 
to a second clock; _ 

(c) switching means for selectively outputting said 
time-reproduced color difference signal in response 
to a control signal; 

(d) phase-locked loop means responsive to said ?rst 
trains of synchronizing pulses, said phase-locked 
loop means including frequency dividing means 
having a ?rst dividing ration determined by said 
?rst compression factor for producing said ?rst 
clock, a second dividing ratio determined by said 
second compression factor for producing said sec 
ond clock, and a third dividing ratio for producing 
synthesized synchronizing pulses corresponding to 
said second train of synchronizing pulses; and 

(e) phase detecting means for detecting when said 
second train of synchronizing pulses and said syn 
thesized synchronizing pulse have given phase 
relation therebetween to produce said control sig 
nal. ' 

2. A video signal processing apparatus as claimed in 
claim 1, wherein said ?rst time-expansion means com 
prises a ?rst memory for storing said luminance signal in 
response to said ?rst clock, said second time-expansion 
means comprises a second memory for storing said 
color difference signal in response to said second clock, 
and said dividing means further has a fourth dividing 
ratio for producing a read clock, said stored luminance 
and color difference signals being read out for one hori 
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6 
zontal scanning interval by said read clock from said 
?rst and second memories. 

3. A video signal processing apparatus as claimed in 
claim 1, wherein said ?rst train of synchronizing pulses 
is a train of horizontal synchronizing pulses and said 
second train of synchronizing pulse is a train of ?eld 
pulses. 

4. A video signal processing apparatus as claimed in 
claim 1, wherein said ?rst train of synchronizing pulses 
is a train of horizontal synchronizing pulses and said 
second train of synchronizing pulse is a train of frame 
pulses. 

5. A video signal processing apparatus as claimed in 
claim 1, wherein said switching means is provided so as 
to output said stored color difference signal. 

6. A video signal processing apparatus as claimed in 
claim 1, wherein said switching means is provided so as 
to send said video signal to said second time-expansion 
means. 

7. A video signal processing apparatus as claimed in 
claim 2, wherein said switching means is provided so as 
to output said read clock. 

8. A video signal processing apparatus as claimed in 
claim 1, wherein said switching means is provided so as 
to output said second clock. 

9. A video signal processing apparatus as claimed in 
claim 1, wherein said phase detecting means comprises 
a phase comparator for producing an output signal 
through comparison and a voltage comparator for com 
paring said output signal with a predetermined refer 
ence signal to produce said control signal. 

10. A video signal processing apparatus as claimed in 
claim 9, further comprises a low-pass ?lter for passing 
low-frequency components from an output signal of 
said phase comparator. Y 

11. A video signal processing apparatus for process 
ing a video signal including ?rst and second trains of 
synchronizing pulses, a color difference signal time 
compressed with a ?rst compression factor and lumi 
nance signal time-compressed with a second compres 
sion factor which is different from said first compres 
sion factor, said color difference signal and luminance 
signals being transmitted sequentially for one horizontal 
line for simultaneously outputting time-reproduced 
color difference and luminance signals, said video signal 
processing apparatus comprising: 

(a) ?rst time-expansion means for producing said 
time-reproduced luminance signal in response to a 
?rst clock; 

(b) second time-expansion means for producing said 
time-reproduced color difference signal in response 
to a second clock; 

(0) switching means for selectively outputting said 
time-reproduced color-difference signal in response 
to a control signal; _ 

(d) phase-locked loop means responsive to said ?rst 
trains of synchronizing pulses, said phase-locked 
loop means including: 
(i) frequency dividing means having a ?rst dividing 

ratio determined by said ?rst compression factor 
for producing said ?rst clock, a second dividing 
ratio determined by said second compression 
factor for producing said second clock, a third 
dividing ratio for producinga synthesized syn 
chronizing pulse corresponding to said one of 
synchronizing pulses; . 

(ii) phase detecting means for detecting a phase 
relation between said second train of synchroniz 
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in g pulses and said synthesized synchronizing 
pulse; and 

(iii) voltage controlled oscillating means for pro 
ducing a clock whose frequency is changed in 
accordance with an output signal of said phase 
detecting means; and 

(e) a comparing means responsive to said output sig 
nal of said phase detecting means for producing 
said control signal when said output signal has 
predetermined relationship with a predetermined 
reference signal. - 

12. A video signal processing apparatus as claimed in 
claim 11, wherein said ?rst time-expansion means com 
prises a ?rst memory for storing said luminance signal in 
response to said ?rst clock, said second time-expansion 
means comprises a second memory for storing said 
color difference signal in response to said second clock, 
and said dividing means further has a fourth dividing 
ratio for producing a read clock, said stored luminance 
and color difference signals being read out for one hori 
zontal scanning interval by said read clock from said 
?rst and second memories. 

13. A video signal processing apparatus as claimed in 
claim 11, wherein said ?rst train of synchronizing pulses 
is a train of horizontal synchronizing pulses and said 
second train of synchronizing pulse is a train of ?eld 
pulses. 

14. A video signal processing apparatus as claimed in 
claim 11, wherein said ?rst train of synchronizing pulses 
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8 
is a train of horizontal synchronizing pulses and said 
second train of synchronizing pulse is a train of frame 
pulses. 

15. A video signal processing apparatus as claimed in 
claim 11, wherein said switching means is provided so 
as to output said stored color difference signal. 

16. A video signal processing apparatus as claimed in 
claim 11, wherein said switching means is provided so 
as to send said video signal to said second time-expan 
sion means. 

17. A video signal processing apparatus as claimed in 
claim 12, wherein said switching means is provided so 
vas to output said read clock. 

18. A video signal processing apparatus as claimed in 
claim 11, wherein said switching means is provided so 
as to output said second clock. 

19. A video signal processing apparatus as claimed in 
claim 11, wherein said phase detecting means comprises 
a phase comparator for producing an output signal 
through comparison and said comparing means com 
prises voltage comparator for comparing said output 
signal with a predetermined reference signal to produce 
said control signal. 

20. A video signal processing apparatus as claimed in 
claim 19, further comprises a low-pass ?lter for passing 
low frequency components from an output signal of 
said phase comparator. 
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